Abstract The authors designed a high temperature superconductor (HTS) racetrack coil for a 10 MW class superconducting synchronous wind turbine generator. The designed HTS racetrack coil was analyzed by an electromagnetic finite element method (FEM) to determine the magnetic field distribution, inductance, stress, etc. This paper describes the stress analysis and structure design result of the HTS racetrack coil for 10 MW class superconducting synchronous wind turbine generators, considering orthotropic material properties, a large magnetic field, and the resulting Lorentz force effect. Insulated HTS racetrack coils and no-insulation HTS racetrack coils were also considered. According to the results of the stress analysis, the no-insulation HTS racetrack coil results were better than the insulated HTS racetrack coil results.
INTRODUCTION †
The development and introduction of wind power generators has recently advanced in the research and development of renewable energies [1] , [2] . The In this paper, an HTS racetrack coil of the rotor magnet for a 10 MW wind turbine generator was investigated. First, a 10 MW wind turbine generator, a magnet bobbin for winding, and their structural parts were designed using the 3D CAD program.
MofrotormagnetswereTS racetrack coils, the orthotropic materials properties, a large magnetic field, and the resulting Lorentz force were considered. 
The Lorentz Force fo the HTS rotor magnet
The HTS racetrack coil of the rotor magnet experiences a Lorentz force, which causes instability of the HTS coil. Therefore, it is important to consider the mechanical stress on HTS coils caused by the Lorentz force. Fig. 3 displays the analysis of the Lorentz force distribution by the electromagnetic field that occurs in half of the racetrack coil. Fig. 7 (a) , and the radial stresses of the coils are +2.93 MPa and -2.17 MPa , as depicted in Fig. 7 (b) . Finally, the hoop stresses of the racetrack coil for the HTS wind turbine rotor are +2.83 MPa and -3.26 MPa, as shown in Fig. 7 (c) .
Conclusion
In this paper, stress analysis was carried out in relation to the HTS racetrack coil and bobbin that are to be used in a 10 MW HTS wind turbine generator rotor magnet. In addition, the concept of the no-insulation racetrack coil as a renovated model was suggested, and the stress analysis for the no-insulation coil model was also conducted. 
